INTRODUCTION
Unexplained fevers in Brisbane abattoir workers were investigated by Derrick in 1937.1 An organism was isolated by guinea pig inoculation and serial passage, and later shown by Burnet to be a rickettsia. Derrick named the disease Q fever and the organism Rickettsia bumeti. 2 It was subsequently renamed Coxiella bumetii because it had different properties from the rickettsia.3 Q fever is now known to have a worldwide distribution. Investigation of Belfast abattoir workers in 1957 had shown that they lacked antibody indicating that the animals they slaughtered up to that time were not infected,4 and the first patient known to have had Q fever in Northern Ireland was identified in 1962.5 This paper reports the Northern Ireland experience since that date.
MATERIALS AND METHODS Serological methods. Complement fixation tests were performed using the method of Bradstreet and Taylor6 and the Microtiter system. Q fever phase 2 antigen was used for diagnosing acute infections and in seroprevalence surveys. Phase 1 antigen was used for diagnosing chronic infections. Sera from chronic infections and inoculated guinea pigs were titrated to high titre to avoid prozone effects. All Isolation of C. burnetli. Natural heart valves were homogenised in 5 ml buffered saline. Prosthetic valves were rinsed in buffered saline and any material attached was homogenised. Groups of four guinea pigs were inoculated with each valve suspension using 1 ml intraperitoneally. The guinea pigs were bled before inoculation and again 24 The age and sex of the patients is shown in the (18) , mitral (9) and both of these (5) . Twenty of these valves were prosthetic, one was a homograft and eleven were natural. Two female patients had immunological or neoplastic abnormalities: one a serum paraprotein band, the other a non -Hodgkins lymphoma and had progressed from an acute Q fever pneumonia to chronic endocarditis in seven months. No other patient had a previous history of acute Q fever. There were three deaths (9 4%) in this sub -group of patients aged 48, 67 and 71 years. Nineteen of the endocarditis patients had contact with cattle or sheep and four of these also drank unpasteurised milk. Three additional patients drank unpasteurised milk who had no animal contact. Valves removed at surgery from seven patients were available for isolation of C. bumetii and all were positive. Three of these valves were prosthetic, one was a homograft and three were natural.
DISCUSSION
The patients investigated in this study were sufficiently ill to consult their general practitioners or be admitted to hospital. Many other patients with minor illnesses or no illness must also have been infected with Q fever. This disease is now endemic in Northern Ireland, which has become second only to the south -western region of England in the number of cases reported in the United Kingdom.9 The increasing yearly incidence of Q fever may be related to the number of farm animals. In 1990 there were 1,439,231 cattle and 2,073,111 sheep in Northern Ireland and the human population was 1 -56 million. The number of sheep has doubled in the last ten years. Sixty-one per cent of all calving occurs between January and April with a peak in March, and 80% of all lambing takes place in March and April. Calving and lambing probably both contribute to the peak incidence of Q fever in April and May. Q fever predominantly affects males with a peak incidence in the 40 -49 year old age group. It is unexplained why younger age groups have a lower incidence. Geographically the highest prevalence rates for Q fever were in counties Antrim and Londonderry (including the city recovered from soil and surface water of fields used by parturient sheep and viable organisms were continuously present in soil for periods up to 150 days. 13 The concentration in the soil was such as to suggest that secondary dust aerosols may lead to infection of man and livestock in the absence of active shedding of the organisms by infected animal hosts. In guinea pigs, and probably also in humans a single inhaled organism is sufficient to initiate infection.14 The extreme resistance of the organism to drying and to physical and chemical agents means that it can survive for long periods in the environment.15 All of these factors contribute to the successful transmission of Q fever infection. Since Northern Ireland has large rural areas the clustering of cases in towns and villages could be explained in the same way. Q fever has also been described in an urban
The Ulster Medical Joumal area where there was no direct contact with farm animals but farm vehicles had probably disseminated contaminated straw, manure or dust in the area.16 A large outbreak of 136 cases in Birmingham occurred in 1989 although there was no obvious animal contact.'7 Occupation was strongly associated with Q fever: those who worked, lived on or visited farms or worked with farm animals were affected while indirect contact with farm animals probably played an important part in other occupations. Farm animal contact was predominantly with cattle and sheep while pigs, horses, goats and fowl were less often associated with Q fever. Dogs (domestic5 or stray 18) may carry Coxiella bumetil into the house. Parturient cats 19 and wild rabbits 20 have also been associated with Q fever infections. One quarter of all patients had no recorded animal contact. Unpasteurised milk was consumed by 87 patients up until 1989. Forty-two of these patients were farmers, farmers' wives or farm workers who presumably drank milk from their own cows or goats.
There are now only four licensed farm producers of unpasteurised milk in Northern Ireland. Outbreaks of Q fever associated with drinking raw milk have been described.21
The seroprevalence studies in Co Tyrone abattoir workers showed an increase from 5 9% in 19665 to 17% in 1976. This may indicate a greater spread of Q fever in farm animals in that county. There was a fall in the number of Belfast abattoir workers with Q fever antibody from 71* 7% in 19665to 31* 5% in 1976, but 33 of these workers in 1966 were aged 40-63 years and in 1976 only ten men were over the age of 30 years. The seroprevalence of farmers throughout Northern Ireland has increased slightly from 23 -1 % in 1965 -675 to 28% in 1986 although past infection is now more widespread geographically.
Overall the heart was involved in 47 patients (10 6%) and there were four deaths in this group. In patients with endocarditis who have repeatedly negative blood cultures it is important to test for Q fever phase 1 and 2 antibody since the antibiotic treatment of Q fever endocarditis differs from other bacterial causes. 22 The incidence of endocarditis in Q fever infected patients has fallen in England, Wales and Ireland from 13 % in 1976 -78 to 4% in 1985 -87.9 Our endocarditis patients were on average at least 10 years older than the peak incidence of acute Q fever, and data from England and Wales also suggest that there is a 5 -10 year delay between acute infection and the diagnosis of chronic Q fever endocarditis. 23 Only one of our patients had a previous history of acute Q fever but she also had a non -Hodgkins lymphoma. Only eleven endocarditis patients (34%) had natural valves. Two -thirds of the endocarditis patients had contact with cattle or sheep or drank unpasteurised milk, which are high risk factors for patients with prosthetic valves. 24 The presence of Coxiella burnetii on valves from seven patients confirms its causative role in their endocarditis, as chronic Q fever infection of the liver may also produce high phase 1 and phase 2 antibody titres.25 Pericarditis26 and myocarditis 27 associated with Q fever have been previously described.
Pneumonia was the commonest presenting illness, followed by an influenza-like illness or pyrexia of unknown origin. Hepatitis is a well known complication28 and was present in 30 patients (6-8%). Meningitis, encephalitis, rashes, lymphadenitis,29 and meningoencephalitis associated with nerve palsies30 have been described. Spontaneous rupture of the spleen in a patient with Q fever pneumonia was first described in a patient in the Northern Ireland series. 31 The control of Q fever presents difficult problems. The farm animals do not show any obvious signs of infection, so they cannot be segregated from people.
Although Coxiella bumetii is present in milk, urine and faeces of an infected animal the placenta is the most infectious product. 
